This paper describes a relatively simple, inexpensive instrument specifically designed to enable users of lasers to monitor their central visual acuity once their zero line has been established in a clinical examination. In general, it provides a self-screening test for checking whether visual acuity reaches a predetermined standard-as required, for example, in the British number-plate test which has to be passed by drivers of motor vehicles. Previous authors (Crossman et al., 1970; Decker et al., 1975) have described instruments for automatically measuring visual acuity. The earlier system requires a computer to control the test, and the mechanical complexity and high component count of the latter instrument make it expensive to produce. For testing to a predetermined standard a simpler instrument is desirable.
The test is based on the well-known Landolt-C (Landolt, 1899) , which can be presented with its gap in one of several positions; recognition of the gap orientation implies that the 'C' can be resolved. This character provides a suitable test of central visual acuity (which is most likely to deteriorate with laser damage) and is simple to produce as a self-luminous target, so that it can be used under rigidly controlled conditions of illumination.
The instrument (Fig. 1 Fig. 2 . Initial conditions are established by pressing the 'reset' key. The master reset pulse clears the error and answer counters, resets the input and result latches, and illuminates the 'ready' indicator. Pressing the 'test' key sets the input latch, stops the oscillator, and resets the answer latch. The 'ready' indicator is extinguished and, after a short delay to allow the system to settle, the display monostable is triggered and illuminates the target.
If an 'answer' key is pressed the response is detected by the answer gate and entered in the answer latch. The answer is compared with the test segment signal and, if wrong, it is counted in the error counter. At the same time the answer counter is incremented and, after a short delay, the display monostable reset. This turns off the display, resets the input latch, turns on the 'ready' indicator, and starts the oscillator again. If there is no response from the observer the display monostable resets itself after about three seconds and the contents of the counters do not change. Spurious counts are avoided by accepting answers only while the display is on, and the 'check answer' comparison is accepted only when an answer key has been pressed.
If the error count exceeds two the result latch is set to 'fail'. When Viewing distances of 6 and 10 m were used with the Snellen chart and the Elidice respectively. At 10 m the gap in the 'C' subtends the same angle at the eye as the critical dimension of the letters on the 1-0 (6/6) line of the letter chart-that is, one minute of arc. Thus a person with 1-0 acuity or better, as measured by the Snellen test, should pass on the Elidice, whereas one with an acuity of 0-67 (Table 2) suggest that men with acuities of 1 0 or better were more likely to pass the Elidice test than women with acuities of 10 or better (P<0-02). Table 2 also indicates that patients with acuities less than 1 0 were more likely to fail on the Elidice than staff with the same acuities (P<0 01).
The remaining values of x2 presented in Table 2 are not significant at the 005 level. In all cases the Fisher exact probability test led to the same conclusions as the x2 tests.
Some of those observers with acuities of 10 or better were colour-defective or wore optical corrections greater than 4 dioptres. However, any difference in the ability of these groups to pass the Elidice test compared with colour-normals and those wearing corrections smaller than 4 dioptres is (Coltheart et al., 1975) . is reflected in the data for observers with good acuity. The Elidice requires the observer to respond manually as opposed to verbally in the case of the Snellen chart. For observers with poor acuity (less than 1 -0) the data indicate that staff are more likely to pass on the Elidice than patients. Of the six staff eyes with poor acuity, however, one was amblyopic and could read letters at the beginning and end of' each line down to 1-2, although the overall Snellen acuity was reduced to 0 33 by the 'crowding' phenomenon (Stuart and Burian, 1962) . Crowding effects are absent in the Elidice test, which was passed by the amblyopic eye. If the data for thiseye are neglected in the staff/patient comparison the differences are no longer significant at the 0 05 level (Table 2 ). This eye is also responsible for the nonzero percentage of eyes with a Snellen acuity of 0 33 passing on the Elidice (Table 1 ).
The present system enables an observer to pass. the test by responding to only one orientation of the display, since a failure to answer is not recorded. This arrangement is suitable for a screening test for laser damage, since astigmatic observers can choose The Elidice: new instrument for visual acuity self-screening to respond only to those orientations which they can see clearly. Nevertheless, for some applications a forced choice test may be preferable, and this can be achieved by simple modifications to the answer gates and the result latch circuitry, so that the instrument counts correct answers and test presentations rather than wrong answers and responses, as in the present system.
The prototype displays the result of the test by illuminating either a red (for 'fail') or a green (for 'pass') LED indicator on the response panel. If a permanent record is required the result could be punched on a card, although this would increase the cost. The master reset function could then be achieved by arranging for the card to break a light beam (using a photon-coupled interrupter module) when it is inserted at the beginning of the test.
In the clinical trials described above the Elidice was used to determine whether a given clinically predetermined standard of visual acuity (in this case 1 0) was met. While a predetermined standard is universal in the case of driving test requirements, individual variations can be allowed for in the case of laser workers by so adjusting the visual angle of the Landolt-C on the apparatus as to make it appropriate to their clinically determined visual acuity.
